INTRODUCTION 48
In recent years, consumers' demand has increased for the provision of fresh, natural 49 foods with minimal addition of preservatives and that are of high quality with an 50 extended shelf life along with advances in the biodegradability of packaging 51 materials (Tharanathan 2003 
INOCULATION OF S. AUREUS ON CHEDDAR CHEESE 195
Each of the cheese samples was inoculated on top and bottom surfaces with S. 196 aureus and then spread using a sterile glass rod to obtain ca. 10 4 CFU g -1 (Suppakul 197 
DETERMINATION OF MICROBIAL DEATH RATE BY THE AM FILMS 221
The death rate of S. aureus bacterium inoculated onto the cheese samples during 222 storage was determined in accordance with the calculation procedures described by 223
Bachrouri and others (2002) . Accordingly, a specific death rate, µ, can be 224 determined from equation (2) relationship may be due to factors that limit the applicability of the method at low 324 concentrations of AM agents (Suppakul and others 2003a) . 325
326

ANTIMICROBIAL ACTIVITY ON CHEDDAR CHEESE -A CHALLENGE TEST 327
Further to the above in vitro study using the agar diffusion technique, the effect of the 328 AM starch-based films was explored when placed in contact with a particular 329 foodstuff. In particular, the films were used to package samples of Cheddar cheese 330 in order to assess their effectiveness against S. aureus that was inoculated on the 331 surface of the samples and in order to attempt to identify low concentrations where 332 effective growth control of the microorganisms occurs. Clearly, a low concentration of 333 additive is preferable since the higher the concentration of the natural plant extracts 334 the greater is the concern about off-flavour issues for food packaging applications 335 (Suppakul and others 2003b) . Figure 3 is a plot of the decadic logarithm of the 336 population counts of S. aureus that were determined on the surface of the cheese as 337 a function of storage time (i.e. the "death" curves) at 15°C for starch-based AM films 338 containing carvacrol. Data for the control film are also plotted for comparison. 339 Similar trends were observed for the death curves obtained using thymol and 340 linalool-coated starch-based films (not shown). The specific death rates were 341 determined from the gradients of the plots for all the systems. These data are listed 342
in Table 2 along with the other linear regression analysis data. 343
344
The data shown in Table 2 to the control film (see Table 2 ). The seemingly natural rate of decrease of the S. Table 2 ). It can also be seen from the results in Table 2 that increasing the 383 concentration of linalool contained in the film to 1.43% or 2.38% (w/w) had a 384 significant effect; the population of S. aureus on the cheese was reduced by 26% 385 and 33% respectively after 21 days of storage. Kim and others (1995) 
